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METAL SURFACED HIGH PRESSURE 
LAMINATE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to metal surfaced decorative 

laminates. More particularly, the invention relates to the 
bonding of a phenolic resin impregnated core and a metal 
sheet into a high pressure laminate. 

2. Description of the Prior Art 
Decorative laminates have found Wide acceptance Within 

the furniture and building industries. The durability, cost and 
versatility of decorative laminates make them useful in 
almost any structural application. For example, decorative 
laminates are found in everything from ?ooring products to 
furniture to countertops. 

The laminate industry is continually striving to improve 
the functionality of decorative laminates. Whether the 
improvement relates to a locking tongue and groove con 
?guration for decorative laminate ?ooring panels or 
improved surface characteristics for a countertop, furniture, 
store ?xtures, signage, column Wraps, appliance fronts, push 
and kick plates, ceiling panels, residential cabinetry, Wall 
panels, decorative trim and accents or restaurant/food ser 
vice equipment, the advances in decorative laminate manu 
facturing make these materials equal to, or better than, the 
materials they are designed to replace. 

With this in mind, metal surfaced laminates are currently 
manufactured by securing a metal sheet to a phenolic high 
pressure core With double sided tape or conventional adhe 
sives. In addition to the simple fact that the additional steps 
(and therefore time) are required after the steps of pressing 
and heating the laminate lay-up, the process of applying the 
double sided tape is cumbersome and dif?cult in and of 
itself. As a result, the metal surfaced laminates are substan 
tially more expensive than conventional laminates. 

In addition, While the use of double sided tape offers 
stability in the resulting metal surfaced laminate, the bond 
betWeen the metal sheet and the core is susceptible to release 
under certain circumstances. For example, it has been found 
that the double sided tape gives When the metal surfaced 
laminate is cut into strips for use in the fabrication of a front 
edge on Worktops. In addition, it has been found that the 
adhesive bond Will give When formed into a radius and upon 
the application of heat during post formation bending. 
A need, therefore, exists for a metal surfaced laminate 

constructed in a manner permitting convenient assembly and 
enhanced bonding betWeen the metal sheet and the resin 
impregnated sheets making up the remainder of the lami 
nate. The present invention provides such a construction 
material. 

SUMMARY OF THE INVENTION 

It is, therefore, an object of the present invention to 
provide a laminate including a metal layer, a binding layer 
and a polymer layer. 

It is also an object of the present invention to provide a 
method for manufacturing a metal surface decorative lami 
nate. The method is achieved by ?rst assembling a laminate 
lay-up composed of a metal layer, a binding layer and a 
polymer layer. The laminate lay-up is then heated and 
pressed. 

It is a further object of the present invention to provide a 
metal surfaced decorative laminate manufactured in accor 
dance With the method outlined above. 
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2 
Other objects and advantages of the present invention Will 

become apparent from the folloWing detailed description 
When vieWed in conjunction With the accompanying 
draWings, Which set forth certain embodiments of the inven 
tion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic of a metal surfaced laminate 
manufactured in accordance With the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The detailed embodiments of the present invention are 
disclosed herein. It should be understood, hoWever, that the 
disclosed embodiments are merely exemplary of the 
invention, Which may be embodied in various forms. 
Therefore, the details disclosed herein are not to be inter 
preted as limited, but merely as the basis for the claims and 
as a basis for teaching one skilled in the art hoW to make 
and/or use the invention. 

Referring to FIG. 1, a decorative laminate 10 in accor 
dance With the present invention is disclosed. The decorative 
laminate 10 includes an exterior metal surface layer 12, a 
binding layer 14, and a core layer 16. While a speci?c 
layering pattern is disclosed in accordance With a preferred 
embodiment of the present invention, the layering pattern 
may be varied, someWhat, Without departing from the spirit 
of the present invention. 
The metal surface layer 12 may be chosen from a variety 

of metal sheets currently used in the manufacture of metal 
surfaced laminates. For example, the metal surface layer 
may be chosen from the group consisting of copper, brass, 
bronZe, stainless steel and galvaniZed steel. While preferred 
metals are disclosed above, those skilled in the art Will 
appreciate the Wide variety of metals Which may be used in 
accordance With the present invention. For example, it is 
contemplated that aluminum and anodiZed aluminum may 
be used in accordance With the present invention. 

The exact thickness of the metal sheets used in accor 
dance With the present invention may be varied to suit 
speci?c functions and cost constraints. The sheets are pref 
erably of a thickness Which may be processed using con 
ventional laminate pressing equipment. With this in mind, it 
is contemplated that the sheets Will be approximately 0.018 
cm and 0.076 cm in thickness. 

The binding layer 14 is preferably composed of 
DILARK®, a styrene-maleic anhydride copolymer manu 
factured by NOVA Chemicals, Inc. More preferably, the 
binding layer 14 is composed of DILARK® 481. 
DILARK® exhibits outstanding bonding characteristics 
With the phenolic resin impregnated kraft paper making up 
the core layer 16 discussed beloW in greater detail. 
DILARK® also exhibits outstanding bonding characteristics 
With the metal surface layer 12. 

With regard to DILARK® ’s bonding With the phenolic 
resin impregnated kraft paper, the excellent bonding char 
acteristics are a result of the carboxyl groups found on the 
maleic anhydride of the DILARK® copolymer. The car 
boxyl groups bind With the phenolic resin to produce a very 
stable laminate. Although DILARK® is disclosed as a 
preferred binding layer material in accordance With the 
present invention, other functionally and structurally equiva 
lent polymers may be used Without departing from the spirit 
of the present invention. 
With regard to DILARK® ’s bonding With the metal 

surface layer 12, the excellent bonding characteristics may 
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be a result of DYLARK@’s ability to bond With an oxide 
layer of the metal (see US. Pat. No. 4,364,731) or mechani 
cal bonding to microscopic irregularities in the metal surface 
(see US. Pat. No. 5,478,414) or both. 

The core layer 16 is preferably composed of multiple 
layers of phenolic resin impregnated sheets, although other 
materials may be used Without departing from the spirit of 
the present invention. Those skilled in the art Will appreciate 
the considerations evaluated in determining the appropriate 
number of sheets to use in forming the core of a high 
pressure decorative laminate. In accordance With a preferred 
embodiment of the present invention, the core is formed of 
three sheets of phenolic resin impregnated sheets. 
Speci?cally, and in accordance With a preferred embodiment 
of the present invention sheets of the core layer 16 include 
120—323 grams per square meter dry phenolic resin impreg 
nated kraft paper. The kraft paper is impregnated throughout 
and bonded With a substantially completely cured phenolic 
resin Which has been converted to a thermoset state during 
the initial laminating step. 

In accordance With the present invention, the metal sur 
faced high pressure decorative laminate 10 of the present 
invention is formed in much the same manner as conven 
tional decorative laminates. The layers are ?rst stacked and 
placed betWeen steel plates. The laminate stack is then 
subjected to temperatures in the range of approximately 
143° C. to 154° C., preferably 1490 C., and approximately 
70.3 kg/cm2 for a time suf?cient to consolidate the laminate 
and cure the resins (generally about 20—30 minutes). The 
temperature range presented above is determined based 
upon the fact that the DILARK® Will not satisfactorily bond 
to the metal at temperature beloW those listed. 

The pressure and heat force the resin in the paper sheets 
to ?oW, cure and consolidate the sheets into a unitary 
laminated mass referred to in the art as a decorative high 
pressure laminate. Generally, more than one laminate is 
formed at one time. Multiple laminates are formed by 
inserting a plurality of assembled sheets in a stack. Release 
sheets are positioned betWeen the assembled sheets to sepa 
rate the various laminates stacked together. After 
consolidation, the release sheets alloW the individual lami 
nates to be separated. 

4 
The folloWing chart discloses the bond strength in lami 

nates formed in accordance With the present invention 
(speci?cally, the data beloW relates to testing of a laminate 
composed of core paper/Dylark®/metal/Dylark®/core 

5 paper): 

METAL LOAD kg/cm2 STRESS kg/cm2 

10 Copper 790.45 197.61 
Brass 790.45 195.5 
Bronze 790.59 197.61 
Stainless Steel 790.52 197.61 
Galvanized Steel 790.66 197.68 

15 
Once formed, the decorative laminate 10 may be used in 

the construction of a variety of structures from Which 
decorative laminates are commonly manufactured. 
Similarly, it is contemplated that the improved bond 
strengths exhibited by decorative laminates manufactured in 
accordance With present invention make the present metal 
surface decorative laminate appropriate for previously 
unknoWn applications. 

While various preferred embodiments have been shoWn 
and described, it Will be understood that there is no intent to 
limit the invention by such disclosure, but rather, it is 
intended to cover all modi?cations and alternate construc 
tions falling Within the spirit and scope of the invention as 
de?ned in the appended claims. 
What is claimed is: 
1. A laminate, comprising: 
a metal surface layer; 
a polymer layer composed of phenolic resin impregnated 

kraft paper; and 
a binding layer composed of a copolymer consisting of 

styrene and maleic anhydride positioned betWeen the 
polymer layer and the metal surface layer. 

2. The laminate according to claim 1, Wherein the metal 
surface layer is chosen from the group consisting of copper, 
brass, bronZe, stainless steel, galvaniZed steel, aluminum 
and anodiZed aluminum. 
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